MANUFACTURER'S WARRANTY 


Except as hereinafter stated, Electra Games, Inc. warrants the 
video monitor and the modular electronic printed circuit boards 
used in this product to be free from defects in material or 
workmanship under normal use for a period of: 


60 days from date of shipment - video monitor assembly 


6 months from date of shipment - modular electronic 
_printed circuit boards and parts thereon. 


“None of the other products or parts thereof are warranted. 
Our obligation under this warranty is limited to repairing or 
replacing aforementioned products provided: 
1) Electra Games, Inc. Service Department is ee 
notified in writing Py eto that said products are 


defective. 


23 Defective products Sedbeturned prepaid to Electra 
Games, Inc. Service goers PRONE. 


a 3) Upon return of detéctive products, our examination 
m3 shall disclose LG: our satisfaction that: 


oa) 


Any of. said ‘products’ have not been subject to 
fe Seer Ea a incorrect wiring not 
meee grey ee lation or use in 
cs» ea furnished by us; 


pete of sade: Ppadects. have not been repaired or 

| altered by anyone other than us; 

c) Manufacturers date code or the serial number of 
the product has. not been removed, defaced or 
changed. 


er 
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The Seller expressly excludes all im lied warranties or paveben’ ibility 


or person is authorized to assume any other liability in 
conse with the sale of our product. , ae 
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INTRODUCTION 


Wings is a solid state video game which uses sophisticated 
digital logic circuits to generate the game display and 
sequence of play. A 19 inch video monitor displays the game 
picture. A modular sound system provides realistic sounds 
during game play. 


Wings is an airplane game for one or two players. Players 
fly biplane aircraft and attempt to shoot each other down 

to score points. Climb/dive and speed controls allow players 
to realistically maneuver their planes in simulated dog 
fights. The game features a robot mode in which one player 
Challenges an automatic pilot. 


Within this manual, you will find cabinet access information, 
a description of game operation and sequence of play, 
adjustments and a general troubleshooting guide. 


CABINET ACCESS 


Sub-Assemblies 


All sub-assemblies are accessible by removing one door on the 
back of the cabinet. Remove the rear door to gain access to 
monitor, logic boards, sound system and the power supply assembly. 
See Figure 1. The key for the door is in the instruction manual 
envelope. 


Control Panel 


All airplane controls and pushbutton switches are mounted on a 
removable front panel. See Figure 2. To service any part of 
the control panel, remove two wing nuts which secure the front 
of the panel to the cabinet and two screws on the bottom of the 
control panel. 


INSPECTION 


Make a preliminary inspection of the game before applying power. 
Remove the rear cabinet door and inspect for the following: 


Refer to Figure 3. Insure that all printed circuit board 
assemblies are properly mounted and that edge connectors are 
in vlace and fully seated. 


The sound simulator system should be secure and all printed 
circuit modules fully seated in their card guides. 


Open the coin mechanism door and inspect both coin mechanisms 
for proper operation. Use a WD-40 silicone lubricant to lubricate 
any binding parts. 


DISASSEMBLY FROM SHIPPING PALLET 


The cabinet is bolted on the shipping pallet with four 3/8 inch 
bolts. Remove the four bolts from inside the base of the cabinet. 


SET UP 


Install four adjustable legs (located in the cash box) into 
threaded "T" nuts on the bottom of the cabinet base. 


CABINET ACCESS 
FIGURE 1 


WING NUTS 


FRONT PANEL ACCESS 
FIGURE 2 


These legs must be installed to provide cabinet ventilation. 
Adjust the legs to a sufficient height to allow air circulation 
into the vent holes in the bottom of the cabinet. 


Locate the 120 VAC power cord inside the game and push the plug 
through the hole provided in the back of the cabinet. Plug 
the power cord into a convenient 120 VAC 60 HZ receptacle. 


GAME OPERATION 


Refer to Figure 4. 


1.0 Power ON - The game is powered up by setting the toggle 
POWER switch ON (located on the rear of the cabinet, lower 
left hand corner). After an initial warm-up period, the 
game display will appear on the screen. Scores reset to 
zero. The black plane will be moving left to right across 
the screen and the white plane should be stationary on 
the runway. Exploding flak borders the area of play. 


2.0 Credit - Credit is established by inserting one coin for 
one or two players. 


3.0 Start - Play begins when either the ONE PLAYER or TWO PLAYER 
Switch is pressed. Two player mode allows two people to 
compete in a simulated "DOG FIGHT". In the one player mode, 
a single player competes against the BLACK plane which 
becomes a robot plane. 


4.0 General Play 


4.1 Two Players - After the TWO PLAYER switch is pressed, 
both planes move to the runway and taxi for "TAKE OFF". 
Players must pull back on the CLIMB/DIVE control to 
"TAKE OFF". Failure to do so will cause the plane to 
crash on the runway or into the hanger which results in 
a loss of points. Once airborne, players use the 
CLIMB/DIVE and SPEED controls to maneuver and attempt 
to shoot each other down. 


4.2 One Player - Play in the single player mode allows one 
player, flying the white plane, to challenge the 
black "ROBOT" plane. Periodically firing, the black 
plane flies a repeating pattern across the screen, while 
the white plane pursues. 
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4.3 Controls 
4.3.1 Climb/Dive - Causes black plane to loop 
counterclockwise (climb) and clockwise (dive). 
4.3.2 Speed - Push forward for fastest speed. Pull 
towards player for slowest flight speed and 
also to tighten turning radius. 


5.0 Flight Area - The area of play is defined by the runway and 
a network of "FLAK" which borders three sides of the screen. 
Players must keep their planes away from the runway (includes 
hanger) and "FLAK" after becoming airborne. If a plane is 
flown into the boundry area, a crash results with a loss of 
points. 


6.0 Scoring - Scoring is accumulated in one point increments 
aS TOLLOWS : 


6.1 When you shoot down the opponent's plane. 


6.2 If your opponent crashed into flak, runway or hanger, 
you score one point. 


6.3 If both planes collide, each player scores a point. 
7.0 Game Over = Game time is adjustable from 60 to 200 seconds. 


When the game timer times out, the white plane remains 
stationary and the black plane assumes the robot flight pattern. 


ADJUSTMENTS 
All units are factory adjusted and need not normally be readjusted. 
The following lists some adjustments should they be necessary. 
1.0 Monitor - Refer to Figure 5. 
1.1 Brightness - Adjust brightness before contrast. Adjust 
so that the plane images are clearly defined against the 


screen background. 


1.2 Contrast - Adjust so that the images are as bright as 
possible without being blurred. 


1.3 Volume - Adjust as desired. Adjust individual sound 
module levels first. Monitor volume control serves as 
the master volume control. 


1.4 Vertical Hold - Adjust if the picture appears to roll 
across the screen. 
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MONITOR CONTROLS 
FIGURE 5 


1.5 Vertical Size & Linearity - Vertical size and linearity 
are interdependent. The size adjustment changes the 
vertical dimension of the picture. Linearity should be 
adjusted if the images appear to be compressed at the 
top and bottom of the picture. 


1.6 Horizontal Hold - Adjust if the picture is warped or 
broken into diagonal lines. 


2.0 Printed Circuit Boards - Refer to Figure 6. 


2.1 EG 1040A Logic Board 
2.1.1 Contrast - This control determines the strength 
: of the video output signal. If misadjusted, it 

can cause loss of picture, warping of picture or 
poor contrast of images. Adjust to obtain the 
best picture. You may need to adjust the monitor 
brightness and contrast and then readjust the 
EG 1040A contrast control. 

2.1.2 Horizontal Centering - Adjust to center the picture 
horizontally on the screen. 

2.1.3 Game Time Adjust - This control determines the 
length of one game. The game time may be varied 
from 60 to 200 seconds. 


3.0 Sound System - Refer to Figure 6. The sound system contains 
five plug in sound boards with individual volume controls. Each 
sound level can be adjusted as desired for a particular location. 
The monitor volume control serves as the master volume and 
should be adjusted after individual sound levels are set. 


3.1 Machine Gun Volume - Located on GM-121A. There are two 
GM-121A sound boards, one for each pipe (See ee ee 
Black and White). 


3.2 Explosion Volume - Located on GM-144-3. Determines as 
level of crash volume. Ae 


3.3 Light Plane Volume - Located on GM=-135. Determines’ 
level of plane motor sound. 


3.4 Crash Dive Volume - Logaited on GM-136. Determines 
level of dive volume after crash. 


FUSES 


1.0 Main Fuse - The main fuse for the game is located on the FA-1 
board. See Figure 6. Replace only with a 2 1/2 amp Slo-blo. 
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1.0 


Monitor Fuse - Refer to enclosed monitor schematic. Monitor 
fuse F401 18 a 4 amp fast-blow which is series connected with 
the 120 VAC input. The fuse is physically located inside of 
the monitor cabinet. 


WINGS MAJOR SECTIONS 


Video Monitor | 

Wings uses a 19 inch solid state General Electric monitor 

(MUA 1960) to display the game picture. Power to the monitor 
is supplied from an isolation transformer mounted on the ACS=4 
power supply assembly. Inputs to the monitor are video, audio 
and ground. : 


Power Supply ACS=4 | F 

The ACS-4 power supply assembly consists of the FA-1 board, 
power transformer, isolation transformer, power diodes and 
the PS=3 board. 


120 VAC is fed through line filter board FA-1l. Filtered 

120 VAC is stepped down to 18 VAC CT by power transformer i 
Two power diodes provide full wave rectification of the 18 VAC 
and this is input to the PS-3 board on connector P4-6+8. A 


second winding on the power transformer supplies 24 VAC input 


to the PS=3 board on connector P4-11+12. PS=-3 power supply 


board supplies +5VDC for the logic boards and +20VDC which 


is used as a B+ supply for the sound modules. 


Lota Boards EG 1040A & EG 1040B 

logic boards generate all picture information as well as 
control sequence of play, game action, scoring and sound 
module triggering. 


Sound System 
The sound system is composed of five plug in modules: 

Two (2) GM=-121A Machine Gun 

One (1) GM-144-3 Explosion 

One (1) GM=-135 Light plane motor 

One (1) GM=-136 Crash dive 
Power and trigger inputs are routed to the modules via Mother 
Board edge connector P5. +20VDC from the PS-3 power supply 
board is the B+ for the sound modules. The +20VDC is also 
routed to the EG 1040B logic board for use as a trigger input 
for individual sound modules. Audio output form the sound 
system is fed to the audio input of the monitor. The monitor 
provides further amplification and drives an internal speaker 
to produce realistic sounds. 


Wiring Harness 


Consists of all interface cabling between printed circuit 
boards, video monitor, power supply and control panel. 
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5.0 


TROUBLE SHOOTING GUIDE 


No Monitor Power =- Video monitor screen is dark, no sound 
present. 


1.1 Refer to EG 1040 wiring diagram and monitor schematic. 
Check game fuse on FA=1 board. Measure 120 VAC on 
primary and secondary windings of isolation transformer. 
Check fuse F401 in monitor. Possible faulty low voltage 
power supply in monitor. 


No Game Power - Monitor screen has brightness but no display. 
+5VDC on EG 1040 logic board is missing. 


2.1 Check secondary voltages on power transformer Tl. Measure 
18 VAC between red windings and 24 VAC between yellow 
windings. Check the two power diodes off the 18 VAC 
windings. Possible defective PS-3 power supply board. 

Since the +5VDC is referenced from the +20VDC on the 
PS-3 board, both voltages must be verified. 


No Video =- Monitor screen has brightness but no display. 
+5VDC checks out OK on logic board. a 


3.1 Use an oscilloscope to measure the video from 
logic board EG 1040A connector Pl pin 18. If no signal 
is present, you will be required to trouble shoot the 
logic board. If a signal is present, your problem is in 
the monitor. 


No Vertical or Horizontal Syne - Picture rolls or is broken into 
diagonal lines. : 


4.1 Misadjusted vertical and horizontal controls on monitor. 
Possible faulty monitor. 


Distorted Picture Detail or Poor Picture Contrast - 


5.1 Possible misadjusted contrast control on EG 1040A logic 
board. 


No Credit, No Start 


6.1 Faulty coin switch or player select switches. Defective 
logic board. 


No Sound - No. sound present after credit is established or 
during play. 


7.1 Insure that credit is being established since no sound 
is present in a no credit condition. Check +20VDC, B+, 
supply for sound modules (PS pin 12). Also, insure that 
P5 pin 14 is not being held at ground (Audio Disable) via 
EG 1040B logic board. Possible faulty audio section in 
video monitor. 
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Part# 


901071 
505080 
505085 
901073 
901074 
901076 
901077 
901078 
505043 
110008 
112009 
112019 
117008 
118071 
118072 
118115 
118126 
118229 
119064 
118127 
505090 


9OLIIs = 
701120 
510905 


108015 
108011 
118098 
119012 
105050 
116012 
111055 
120010 
701125 
501010 


501015 
103017 
111013 
501275 
501320 


501616 
501675 


505092 
167050 
118035 
118082 
118083 
118084 
118085 


WINGS PARTS LIST 


Description 


GE MUA 1960 monitor 

EG 1040A logic board 

EG 1040B logic board 

Wings cabinet with 2 side panels 
7400 series coin mechanism 

Coin box 

Coin box lid 

Coin box retainer 

Climb/dive grip 

E2B52D coin counter 

DPST toggle switch (power switch) 
Pushbutton switch SWCFT 

Key lock 

Switch mounting plate 

Foot support 

Perforated aluminum 

Monitor bracket 

Front panel support bracket 
Wings clear window, plexi 


Plexiglass retainer (upper) 


ACS-4 A.C. power supply 
Mounting bloc 

FA-1 filter board 

PS-3 power supply board (EG1020 version) 
Power transformer 
Isolation transformer 
PS=-3 bracket 

Channel strip (8") 
1N3209 rectifier diode 
Rectifier heat sink 
A.C. receptacle 

3 lug terminal strip 


Wings sound system 
Chassis sssenbiy 
Interconnect P.C. board 
.01 mfd 100V ceramic cap 
Card guide 
GM-136 Crash/dive board 
GM-135A Light plane board 
GM-110A Explosion board 
GM-121A Machine gun board 
Control arm assembly mod. 4 (speed) 
100K ohm. 110° rotational potentiometer 
6 = 32 X 1/4: hex head machine screw 
Shaft, control arm 
Detent bracket, left bend 
Detent bracket, zi gic bend 
Pivot retainer 
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Item# 


23.7 

2 33°83 

23.9 

23.10 
ye ee Ho 
2302 
23¢38 
23.14 
23.15 
23.16 
23.17 


Part# 


118086 
118088 
118089 


~ 118090 


118100 
118101 
118114 
118168 
119020 
119021 
120011 


Description 


Pivot (threaded) 


Bail, outside 


Cage 


6 - 32 4¢inch nut 


Spring ; =< 
Stop bushing 


C ring 


6 = 32.x 4" 
Pivot ball 


press screw 


Spacer, plastic 
#6 terminal lug 
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